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Device for Producing a Riveted Joint and Corresponding Rivet 

The invention relates to a device for producing a riveted joint with means for firing the rivet and 
means for pulling the rivet as disclosed in the disclosure part of Claim 1 as well as a rivet 
suitable for use with this device. 

Riveted joints of this type are already known and used for the joining of workpieces, especially 
sheets of metal, particularly when the workpieces to be joined are accessible from only one side. 
Typical uses of the riveted joint are the assembly of metal fittings, walls of cassettes or disk 
holders or border parts on insulation panels in industry and in the construction of large halls or 
gymnasiums. The sheet metal pieces to be joined are of a thickness of approximately 0.1 mm to 
approximately 3 mm, and typically approximately 0.75 mm. 

For the mounting of the rivet, made up of a rivet jacket and a rivet pin guided through the rivet 
jacket, the workpieces are first penetrated and the rivet with rivet jacket is pressed forward and 
through as far as impact of the striking head of the rivet jacket on the edge of the borehole inside 
the borehole. For production of the riveted joint between the workpieces then with holding back 
of the striking head the rivet pin is drawn counter to the pressing-in direction, whereby the end of 
the rivet jacket lying opposite the striking head is deformed, allowing for the formation of a 
widened out part, so that the workpieces to be joined together are held together between the 
striking head and the widening out which has been produced. This type of the riveting is 
frequently also known as "blind riveting." EP 0 302 128 Bl discloses a tool for drawing out or 
setting of blind rivets. Even with use of such a tool a preliminary borehole and insertion of the 
blind rivet is still required. 
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WO 95/05255 shows a device for production of a riveted joint with pneumatically driven means 
for the firing of a rivet through the workpieces to be joined and pneumatically driven means for 
the subsequent pulling of the rivet. The means for the firing of the rivet in this case incorporate a 
conically tapering, hollow cylindrical driving-in part on the striking head of the rivet jacket. The 
rivet pin is guided through an opening in the striking surface of the driving-in part which is 
turned toward the striking head of the rivet in the interior of the driving-in part, and at that point 
is picked up by the means arranged to the rear of the driving-in part in the firing direction for the 
pulling of the rivet. The outlay for construction required by the arrangement of the means for the 
pulling of the rivet within the hollow cylindrical volume formed by the means for the firing of the 
rivet is considerable for such a device, especially because it requires the reliable operation of 
such a device while using high quality materials and also requires the maintenance of low 
manufacturing tolerances with reference to the means for pulling the rivet. Also this 
arrangement requires a large structure for the entire assembly. 

The object of the present invention relates to the problem of manufacturing a device for 
producing a riveted joint which can be manufactured at low cost and which still guarantees 
reliable operation. The outlay for construction for the manufacture and preparation of means for 
the firing of the rivet is therefore to be held as low as possible, and a realization with smaller 
structural dimensions than is customary is to be possible. Also a rivet is to be developed and 
manufactured which can be processed using this device. 

The problem is solved by the device disclosed in Claim 1. A suitable rivet is described in Claim 
10. Specific embodiments of the invention are described in the dependent claims. 

The problem is solved using a device as in Claim 1 in that the means for the driving-in or pulling 
of the rivet act on the rivet pin. Thus it is possible that the means for the pulling of the rivet 
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engage advantageously in the firing direction before the means for the firing of the rivet on the 
rivet pin. The constructive configuration showing room for some play in the realization of the 
means for pulling of the rivet is then more extensive and at the same time a suitable device can 
be realized which is small and easy to manufacture. The firing of the rivet by means of force 
being applied to the rivet pin also heightens the reliability of the riveted joint which is then 
produced, since a sure penetration of the workpieces to be joined by means of the rivet pin is then 
guaranteed. The means for firing the rivet and means for pulling the rivet can be powered 
pneumatically, hydraulically, magnetically, electrically, piezoelectrically or with use of 
explosive means. 

The device according to Claim 2 offers the advantage that the reliability of the firing process and 
with that the reliability of the riveted joint itself is heightened by the interposition of a cylindrical 
striking member between the firing bolt and the rivet. The striking member can thus be made up 
of a first segment of which the diameter is adapted to the diameter of the firing channel and a 
second segment of which the smaller diameter is adapted to the diameter of the rivet pin, and 
particularly can be of approximately identical diameter up to 1 .5-times the diameter of the rivet 
pin. 

The device as in Claim 3 offers the advantage that the reliability of the firing process is further 
heightened by the centering device which may be synclinal and is adapted to the end of the rivet 
pin turned toward the striking member. Of particular importance, the traditionally desirable 
rectangular alignment of the rivet pin in relation to the workpieces to be joined and the 
corresponding guiding of the rivet during the firing process is guaranteed. 

The device according to Claim 4 has the advantage that the striking member is already engaged 
on the rivet pin when the firing bolt impacts on the striking member. Thus any damage, 
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especially bending, of the rivet pin and of the striking member because of an impact of the 
striking member on the rivet pin is reliably prevented. Furthermore a falling of the torn-off rivet 
pin into the firing channel is thus also prevented, and the device can be operated in any setting, 
especially in that rivets can even be set up facing upward. 

The device according to Claim 5 offers the advantage that the movement of the striking member 
at the end of the firing process is smoothly suppressed by the flexible buffer element and 
especially does not impinge on the end of the firing channel which is preferably of metallic 
configuration. The service life of the device is thus significantly increased. The buffer element 
preferably engages on an annular shoulder at the end of the firing channel which is formed by an 
opening in the firing channel, and the buffer can for example be configured as helical spring, disk 
spring or rubber or plastic washer. 

The device of Claim 6 offers the advantage that the firing channel can be made easily accessible 
as a result of the two-part configuration of the firing channel formed by a hollow piston and a 
connecting member, which preferably are screwed together, and especially in that case the 
striking member can be exchanged when necessary. 

The device according to Claim 7 offers the advantage that not only is the guiding of the rivet pin 
during the firing and pulling process obtained through the end piece, but that the end piece 
simultaneously executes a spreading of the clamping jaws during the firing process and with that 
allows a friction-free passage of the rivet pin and if necessary of the striking member through the 
clamping jaws during the firing process. Any damage to the clamping jaws and potentially to the 
striking member is simultaneously and reliably prevented by the rivet pin during the firing 
process. Also the introduction of a new rivet is simplified by the spreading of the clamping jaws. 
The second flexible element can be configured as a helical spring. Alternatively to that for 
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example a disk spring or a rubber or plastic washer can be used. 

The device according to Claim 8 offers the advantage that by having the piston, joining member 
and clamp sheathing connected with one another, preferably by being screwed together with one 
another, a pulling of the rivet pin by means of the stress of the pressure of the piston counter to 
the force effect of a flexible element, preferably a helical screw with high elasticity constant, a 
reliable pulling of the rivet and with that a reliable production of the riveted joint are guaranteed. 
The pressure is preferably applied by using hydraulic pressure in order to generate the required 
high pressure forces. 

The device as in Claim 9 offers the advantage that the device requires only one auxiliary 
connection, which is a compressed air connection. The preparation of the hydraulic pressure 
occurs through a pneumatic/hydraulic pressure converter. The rivet is fired pneumatically; the 
rivet is pulled off hydraulically. The entire riveting process including firing and pulling is 
controlled by a three-stage pneumatic switch element. The pneumatic/hydraulic pressure 
converter the same as the rapid evacuation or pressure release valve is preferably mounted in a 
handle of the device. 

A rivet is described in Claim 10 for use in the device according to the invention. Here it is 
proven advantageous that the rivet jacket be connected securely with the rivet pin, preferably by 
being extruded thereon. Thus it is assured that the rivet pin will not be moved or at least will not 
be moved remarkably relative to the rivet jacket especially during the firing process. This is 
especially advantageous with use of the rivet in a device according to the invention, since with 
the device of the invention the means for firing the rivet act on the rivet pin. The rivet pin is 
preferably of steel or stainless steel. The rivet jacket can likewise be of steel or stainless steel or 
alternatively can be of an aluminum or copper alloy. 
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The rivet of Claim 1 1 offers the advantage that by the shaping of a point, penetration of the 
workpiece is possible even with low firing power. The point can thus be configured conical or if 
desired can be ogival, and more particularly the point can also have one or more cutting edges. 
The point angle configuration is preferably in a range of between 30 and 60°. 

The rivet of Claim 12 has the advantage that a total of four cutting edges are formed by the 
pyramid configuration, which simplifies the penetration of workpieces. 

The rivet as in Claim 13 has the advantage that cooperation with the centering device on the 
striking member is specifically guaranteed by the tapering second end of the rivet pin. A 
configuration of the second end in the shape of a pyramid is advantageously obtained by suitable 
separation of a rivet pin from a rod-shaped starting material. 

The rivet according to Claim 14 has the advantage that by the provision of catching means 
directed toward the point of the rivet, any relative movement of the rivet pin in relation to the 
rivet jacket especially during the firing process of the rivet is reliably prevented. The catching 
means then can for example be realized by pins extending radially and distributed around the 
periphery of the rivet pin or by partial segments of the rivet pin which are truncated conically- 
shaped, arranged one behind the other in axial direction, and produced by rollers. 

Other advantages, features and individual points relating to the invention are disclosed in the 
dependent claims as well as the following description with reference to the drawings showing 
one exemplary embodiment in some detail. Thus the selected features indicated in the claims 
and in the description can be protected individually in turn in and of themselves or in any desired 
combination considered as relating to the invention. 


6 


Fig. 1 shows a section through the head part of the device according to the invention, 

Fig. 2 shows a section through the handle of the device according to the invention, 

Fig. 3 shows a diagrammatic and partially cutout view of the entire device according to 

the invention, and 

Fig. 4 shows a rivet for use in the device according to the invention. 

Fig. 1 shows a section through the head part of the device according to the invention, which 
device is responsible for the firing and pulling of the rivet. The housing 1 of the device is 
represented at the right edge of the drawing, on which housing with use of a first packing O-ring 
2 and a glass shield 24 the first cylinder 22 is screwed on by means of cylindrical screw 6 and 
supporting disks or washers 23. Likewise on the right edge of the drawing is represented the 
pneumatic cylinder 58 with the firing bolt 25 and the first buffer 50. Firing channel 70 extends in 
axial extension of firing bolt 25 and is formed by the centering member 45, the hollow piston 20 
and the joining member 18. Piston 20 is screwed together with joining member 18 and is 
connected with the centering member 45 by a close adaptation of the play and under the effect of 
force from the third helical spring 8 configured as the third flexible element. Piston 20 is 
supported by means of third helical spring 8, which is supported at one end on the glass shield 24 
and on the other end on centering member 45, prebiased in the direction of the rivet 14 
represented at the left edge of the drawing. 

Piston 20 is guided in first cylinder 22 by a guiding ring 13 and a first packing/sealing 
combination 12 and is sealed. On hydraulic connection 69, hydraulic power fluid is guided 
through an annular groove and corresponding bores into the first guide bushing 26 on a retaining 
ring 5 and into the hollow cylindrical volume between first cylinder 22 and piston 20, and piston 
20 can be moved with corresponding pressure stress application of for example 200 Bar counter 
to effect of third helical spring 8 in first cylinder 22. Another hydraulic connection of first 
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cylinder 22 is plugged blind by the first screw 56. Piston 20 is guided and sealed by a second 
seal-forming combination 1 1 and a third O-ring 10 arranged axially adjacent to that arrangement 
on the rivet-side end of first cylinder 22. The seal-forming combinations 11, 12, 35 are of 
multiple parts and have a plastic part with a packing washer and a O-ring mounted thereunder. 

Piston 20 is screwed together with the joining member 18 with use of a locknut 19. Into firing 
channel 70 formed by aligned boreholes in piston 20 and connecting piece 18 is guided a striking 
member 21, which is prebiased in the direction of rivet 14 by the first helical spring 51 embodied 
as first flexible element. First helical spring 5 1 is thus supported in the direction of housing 1 on 
an annular shoulder formed in the firing channel by piston 20 and is supported in the direction of 
rivet 14 on striking member 21 . Striking member 21 at its end turned toward first helical spring 
5 1 likewise has an annular shoulder formed by building up of a cylindrical extension with a small 
diameter, on which is supported first helical spring 51 . 

Striking member 21 can be configured of one or more pieces, especially of two pieces. In the 
case of a two-piece configuration, striking member 21 can consist of a jacket and a pin 
introduced into the jacket and connected securely with it, which pin has a smaller diameter, a 
greater length and a higher flexibility module and/or a greater hardness than the jacket. The 
secure connection between jacket and pin can be executed for example by welding, extrusion or 
by use of adhesive. The diameter of the jacket is adapted to the diameter of firing channel 70, 
while the diameter of the pin is adapted to the diameter of the rivet pin 14b. 

In the position shown in the drawing, striking member 21 engages on a buffer element 49 
arranged at the end of firing channel 70. Firing channel 70 is open through a borehole in joining 
member 18 to rivet 14, whereby in the exemplary embodiment shown in the drawing the striking 
member 21 has a first segment 21a of which the diameter is adapted to the diameter of firing 
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channel 70 and by means of which striking member 21 is guided in firing channel 70, and also 
has a second segment 2 lb, of which the smaller diameter is adapted to the diameter of the bore in 
joining member 18 or to the diameter of rivet pin 14b. 

Joining member 18 is sealed in and guided within a guiding jacket 16 screwed together with first 
cylinder 22 with a second O-ring 9 inserted in an annular groove. Furthermore a clamp sheathing 
4 is screwed together with joining member 18, which sheathing surrounds clamping jaws 3 
arranged around rivet pin 14b and likewise is guided into the guiding sleeve 16. Clamping jaws 
3 are spread at their end turned toward housing 1 by means of a pressure sheathing 17, which is 
prebiased under the effect of a second helical spring 7 arranged between pressure sheathing 17 
and joining member 18 in the direction of rivet 14, and at its end turned toward rivet 14 is spread 
apart by means of an end piece 15 screwed into guiding sleeve 16. The spreading then is 
executed by form-locking contact of conical contact surfaces of clamping jaws 3 and pressure 
sheathing 17 or end piece 15. 

Second segment 21b of striking member 21 projects into the position represented in the drawing 
through the bore of joining member 18 and a bore in pressure sheathing 17 until it reaches 
between clamping jaws 3 and engages on rivet pin 14b of rivet 14. At its end adjacent to rivet 
pin 14b, second segment 21b is shaped in a synclinal depression serving as centering device for 
rivet pin 14b. 

Guiding sleeve 16 is surrounded by a centering sleeve 54, which has an opening in alignment 
with the borehole in end piece 15 to receive rivet pin 14b. Centering sleeve 54 is tightly 
connected over first screw 52 and centering sleeve 54 or to the second rod 57, preferably welded 
thereto, nuts 53 connect with a first rod 55 and a second rod 57, while rod 57 acts on a switch 
element of the device in such a manner that the firing process cannot be triggered until the 

9 


centering sleeve 54 is moved by a suitable contact force on the device with contact of rivet 14 to 
the workpieces to be joined as well as to centering sleeve 54, moving axially in the direction of 
housing 1 through guiding sleeve 16 and engages thereon. Thus both the risk of injury by firing 
of a rivet without suitable contact on a workpiece and also blank firing and the risk of damage to 
the device connected therewith are effectively minimized. 

Fig. 2 shows a section through the handle 71 of the device of the invention. Through the 
compressed air connection 68 the device is supplied with compressed air for example at 7 Bar 
pressure. The process of firing and pulling is controlled by means of a pneumatic switch element 
surrounding the firing valve 59, pulling valve 60 and outlet 61 . The active pneumatic/hydraulic 
pressure converter during the pulling of the rivet is triggered by means of a not shown connection 
between pulling valve 60 and input connection 67 in the covering 34 with compressed air. The 
not shown connection can for example be realized through compressed air tubes guided outside 
of the handle or by compressed air tubes or compressed air channels guided within the handle. 

Covering 34 furthermore surrounds a rapid evacuation valve, which includes a sliding seal 48 
and a member 46 sealed by means of a ninth O-ring 64 and having an axial borehole.* On the 
output side of the rapid evacuation valve is provided a screen 47 secured with a second security 
ring 63, in order to prevent contamination of the rapid evacuation valve. Connection of the rapid 
evacuation valve with the second cylinder 32 of the pneumatic/hydraulic pressure converter is 
provided through a borehole in covering 34. Covering 34 is connected with use of a sealing 
flange 33 screwed together with it and seventh and eighth O-rings 39 and 62 with the second 
cylinder 32. 

Within second cylinder 32 is arranged a pneumatic piston 3 1 which is sealed off from the wall of 
second cylinder 32 by means of a sixth O-ring 38 introduced into an annular groove. A piston 
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rod 27 is connected with pneumatic piston 31, and with use of a third sealing combination 35 and 
a fifth O-ring 37 piston rod 27 moves through a flange 30 and enters into a hollow space 66 filled 
with a hydraulic fluid. Piston rod 27 is also guided by a guiding bushing 29 arranged between 
guiding flange 30 and handle 71 . With an upward movement of pneumatic piston 3 1 and 
concomitantly with the piston rod 27 movement being reversed, the pneumatic pressure at the 
input connection 67 is converted into hydraulic pressure in hollow space 66. The hydraulic 
pressure is guided through output connection 65 to the hydraulic connection 69 shown in Fig. 1. 
The not shown pressure guide on the hydraulic side can in turn for example be guided by 
pressure lines from outside the handle or the device can be realized by pressure lines or pressure 
channels guided within the device. 

Guiding flange 30 is screwed by means of the second screw 40 together with handle 71 with use 
of a fourth O-ring 36 and sealed tightly. At the same time by means of exterior threading, flange 
30 is screwed together with the second cylinder 32. Furthermore an annular second buffer 44 is 
provided on flange 30 for the buffering of pneumatic piston 3 1 in the case of an upward 
movement. 

The following functions take place during the production of a riveted joint : first of all as shown 
in Fig. 1 a rivet is introduced into the device until rivet pin 14b engages on striking member 21 . 
In this state the firing process has not yet been triggered, since the centering sleeve 54 in the 
position shown in Fig. 1 does not yet release or disengage from the pneumatic switch element 59, 
60, 61 . Finally the device having rivet pin 14b is pressed against the workpiece to be joined. 
Then rivet pin 14b is first introduced counter to the effect of the first helical spring 51 by the 
clamping jaws 3 in the opening of joining member 18 and thus the striking member 21 is pressed 
to the rear in firing channel 70. The striking head 14e of rivet sleeve 14a thus comes into contact 
with centering sleeve 54 and moves this sleeve with further pressing in the direction of guiding 
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sleeve 16, whereupon the pneumatic switch element 59, 60, 61 is disengaged by means of the 
first and second rods 55, 57. 

During the operation of the first switch step, firing bolt 25 is slipped forward by centrifugal 
action and impacts on striking member 21, which then acts on rivet pin 14b and fires rivet 14 into 
the workpieces to be joined. The forward movement of striking member 21 is then buffered by 
the buffer element 49 within firing channel 70. 

With further pulling through of the outlet 61 shown in Fig. 2, by means of the pulling-valve 60, 
the pneumatic/hydraulic pressure converter is acted upon with compressed air coming through 
input connection 67. The seal 48 thus engages on insert member 46 and frees the passage of 
compressed air on pneumatic piston 31, which is moved upward and builds up a pressure in the 
hollow space 66 over piston rod 27, and the pressure is fed through the output connection 65 to 
hydraulic connection 69 shown in Fig. 1. 

The hydraulic pressure works on piston 20 and presses it counter to the force of third helical 
spring 8 in the direction of housing 1 . Thus clamp sheathing 4 is also pulled in the direction of 
housing 1 and clamping jaws 3 engage rivet pin 14b tightly and terf ft rearward to a 
predetermined break point. With release of outlet 61, fh^ inptrt connection 67 shown in Fig. 2 is 
without pressure, whereupon the seal 48 of mem^V 46 drops away and the passage for the 
compressed air is released from second cylinder 32 through member 46 and screen 47 leading to 
the outside environment. Second cylinder 32 is then without pressure. Under the effect of third 
helical spring 8, piston 20 in its original setting is pressed in the direction of rivet 14 and through 
hydraulic connection 69 and output connection 65, piston rod 27 and along with that pneumatic 
piston 3 1 is moved back into its bottom original position. Simultaneously by the movement of 
piston 20 in the direction of rivet 14 by means of second segment 21b of striking member 21 the 
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torn away rivet pin 14b is thrown out forward by clamp sheathing 4 and guiding sleeve 16. The 
device is now ready for the insertion of another rivet and for the repeated production of a riveted 
joint 

The mechanism of pneumatic switch elements 59, 60, 61 and of second rod 57 arranged in 
working connection with the switch is designed so that firing bolt 25 following an act of firing 
preferably returns to its original setting and multiple triggerings of the pulling process without 
cyclical firing processes is possible, as long as the machine has not been removed from the 
workpieces to be joined. This advantageously allows for multiple pullings of a rivet which has 
been fired in and therefore increases both the reliability and the operational security of the device. 

Fig. 3 shows a diagrammatic and partially sectioned total view of the device of the invention. 
The position of rivet 14 which is shown in relation to centering sleeve 54 and therefore thus on 
the head of the device corresponds to the representation of Fig. L The position of pneumatic 
piston 31 in handle 71 corresponds to the representation in Fig. 2. The compressed air conduit 
72 is represented by a broken line between the pulling valve 60 and the input connection 67. The 
hydraulic pressure line 73 is represented by a broken line between output connection 65 and 
hydraulic connection 69. 

Fig. 4 shows a rivet for use in the device of the invention. Rivet 14 is constructed in two parts 
and has a rivet jacket 14a and a rivet pin 14b. Rivet pin 14b is provided at its first end directed to 
the workpieces to be joined with a point 14c and with cutting edges 14d. Having a pyramid 
shape of the first end of rivet pin 14b has been shown as especially advantageous, whereupon all 
four cutting edges 14d are formed. Rivet pin 14b is surrounded in segments by rivet jacket 14a, 
whereby rivet jacket 14a on its end more distant from point 14c is configured as mushroom- 
shaped and forms a striking head 14e. At the end 14g opposite this point 14c rivet pin 14b is 
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likewise configured preferably in pyramid shape, in order to guarantee reliable centering in 
relation to the striking member 21. 

With the firing of rivet 14, rivet pin 14b together with rivet jacket 14a is driven sufficiently far 
into the workpieces which are to be joined until striking head 14e engages on a workpiece to be 
joined. In order to prevent penetration of rivet pin 14b, rivet pin 14b has catching means in the 
area of rivet jacket 14a directed in the direction of the point 14c of rivet 14. These means can for 
example be formed by saw-toothed, rolled-in annular grooves, whereby the sawtooth shape is 
aligned so that during the firing of rivet 14 rivet pin 14b hooks into the rivet jacket. In the area of 
this catching means rivet jacket 14a is connected tightly with rivet pin 14b, for example is 
extruded, soldered, cemented or welded with it. Therefore rivet pin 14b in the area of rivet jacket 
14a has a predetermined break point 14f, from which rivet pin 14b tears away during pulling of 
rivet 14. 
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Patent Claims 

1. Device for producing a riveted joint with means (21, 25) for the driving-in of a rivet (14) 
having a rivet jacket (14a) and a rivet pin (14b) guided by the rivet jacket (14a) through 
workpieces to be joined and with means for the pulling of the rivet (14), characterized in 
that the means (21, 25) for the driving-in of the rivet (14) act on the rivet pin (14b). 

2. Device as in Claim 1, characterized in that the means (21, 25) for the driving-in of the 
rivet (14) into a cylindrical part, especially into a firing channel (70), include a firing bolt 
(25) and a cylindrical striking member (21) arranged between the rivet (14) and the firing 
bolt (25), and the striking member (21) impacts on the firing bolt (25). 

3. Device as in Claim 2, characterized in that the striking member (21) has a centering 
device for the rivet pin (14b) on its end turned toward the rivet (14). 

4. Device as in Claim 2 or 3, characterized in that the striking member (21) is held in the 
cylindrical part by a first flexible element, especially by a first helical spring (5 1), in axial 
contact on the rivet pin. 

5. Device as in one of the Claims 2 to 4, characterized in that on the end of the cylindrical 
part turned toward the rivet (14) is arranged a flexible buffer element (49), which buffers 
the movement of the striking member (21) during driving-in of the rivet (14). 

6. Device as in one of the Claims 2 to 5, characterized in that the cylindrical part is formed 
by boreholes in alignment in a piston (20) and in a joining member (1 8) joining with the 
piston (20). 

7. Device as in Claim 6, characterized in that the means for pulling the rivet (14) include a 
clamp sheathing (4) connected with the joining member (18), which surrounds the 
clamping jaws (3) arranged around the rivet pin (14b), and that the clamp sheathing (4) 
and the joining member (18) are guided in a guiding sleeve (16), in the axial end of which 
turned toward the rivet (14) is inserted an end piece (15) provided with a borehole in the 
center to receive the rivet pin (14b), which end piece spreads the clamping jaws (3) 
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engaging on it before and during the driving-in under the effect of a second flexible 
element (7). 

8. Device as in Claim 7, characterized in that the piston (20) can be moved in a cylinder (22) 
connected with the guiding sleeve (16) during pulling of the rivet (14), the piston being 
moved counter to the driving-in direction through pressure application coming from the 
piston (20) counter to the effect of the force of a third flexible element (8). 

9. Device as in one of the Claims 5 to 8, characterized in that the device has a compressed 
air connection (68) and a multi-stage pneumatic switch element (59, 60, 61), which in a 
first switch stage fires the firing bolt, in a second switch stage feeds the compressed air to 
a pneumatic/hydraulic pressure converter preferably mounted in a handle (71) of the 
device, which makes ready the pressure stress application of the piston (20) during 
pulling of the rivet, and in a third switch stage evacuates the pneumatic/hydraulic pressure 
converter by means of a rapid evacuation valve. 

1 0. Rivet for use in a device as in one of the Claims 1 to 9, characterized in that the rivet pin 
(14b) is connected tightly with the rivet jacket (14a). 

1 1 . Rivet as in Claim 1 0, characterized in that the rivet pin (14b) at its first end turned toward 
the workpieces has a point (14c). 

12. Rivet as in Claim 1 1 , characterized in that the first end is of pyramid shape. 

13. Rivet as in one of the Claims 10 to 12, characterized in that the rivet pin (14b) is tapered 
at its second end (14g) more distant from the workpieces, preferably tapered in a pyramid 
shape. 

14. Rivet as in one of the Claims 10 to 13, characterized in that the rivet pin (14b) includes 
catching means in the area of the rivet jacket (14a) aligned toward the point (14c) of the 
rivet (14). 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
International File PCT/EP99/03862 


ill. No finding of a technical opinion concerning novelty, inventive concept and 
commercial utility 


The following sections of the application were not providing proof regarding whether the 
claimed invention is to be assumed to be novel, based on inventive concept (not 
obvious) and of commercial utility : 

/ / the entire international application 

/X/ Claims Nos. 8, 9. 


Reason : 

/ / The entire international application or the aforementioned claims . . . 

DU The description, the claims or the drawings (indicate hereinafter precisely 
which) or the aforementioned Claim No. 8 are so unclear that no 
meaningful technical opinion could be formed (precise data) : 

see Attachment 

/ / Claims . . . 
// Claims . . .. 
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V. Substantiated determination under Article 35(2) regarding the novelty, the 
inventive concept and the commercial applicability; data and explanations 
in support of this determination 


1 . Determination 

Novelty (N) Yes: Claims 1-7 

No : 

Inventive Concept (ET) Yes : Claims 1-7 

No: 

Commercial Applicability (GA) Yes : Claims 1-7 

No: 

2. Cited references and explanations 

see Attachment 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

ATTACHMENT International file PCT/EP99/03862 


Regarding No. Ill : 

See point V, paragraph 4. 


Regarding No. V : 

The following documents are cited : 
D1 : GB-A-1 128 442 
D2 : DE-U-295 12 392 


2. Independent Claim 1 : 

The object of Claim 1 differs from D1 , which is assumed as anticipatory state of the art, 
by the features included in the characterizing disclosure part. 

Owing to the fact that the striking member is held permanently in axial alignment on the 
rivet pin, an impacting of the striking member on the rivet pin is avoided. The problem 
which is thus solved resides in preventing a bending of either the rivet pin or the striking 
member, which with it contributes a higher degree of operational security and a longer 
life of the device. 

No documents disclosing the state of the art disclose the different feature disclosed for 
the solution of the aforementioned problem. 

The object of Claim 1 is novel and of inventive concept (Article 33(2) PCT). 


3. Dependent Claims 2 to 7 : 

The objects of Claims 2 to 7 disclose other configurations of the device according to 
Claim 1 , and they are therefore likewise novel and of inventive concept (Article 33(2) 
and 33(3) PCT). 
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4. Independent Claim 8 and dependent Claim 9 : 

The object of Claim 8 is unclear because of the expression "catching means aligned on 
the point of the rivet" (Article 6 PCT). Such an alignment of the catching means can be 
understood only in such a manner that the catching means is tapered in the direction of 
the point of the rivet and thus cause a catching with the rivet jacket during pulling of the 
rivet. Figure 4 however shows catching means aligned on the end of the rivet, which 
means are caught during firing with the device as in Claim 1 , and not during the pulling 
of the rivet in the rivet jacket. That a catching during firing is intended is also disclosed 
in the description of the exemplary embodiment as described on page 15, lines 20 - 23. 

However in turn for example with exactly the following wording, corresponding to the 
exemplary embodiment on page 15, saying 

...that the rivet pin in the area of the rivet jacket has sawtooth catching means, 
whereby the sawtooth shape is aligned such that the rivet pin is caught during 
firing of the rivet into the rivet jacket, 

the alignment of the catching means would be unclear. With the firing-in of the rivet 
using the device as in Claim 1 , in other words with operation of the means for the 
driving-in of the rivet on the rivet pin, the catching means would have to be aligned on 
the end of the rivet, during the firing-in with a device such as that shown in D2, Figure 4, 
in other words during operation of the means for the driving-in of the rivet on the rivet 
jacket, on the point of the rivet. The rivet as in Claim 8 however is intended to be 
suitable for use in any known device for producing a rivet joint with means for the 
driving-in of the rivet which are not described in greater detail, including both the device 
of Claim 1 and also the known device from D2. However, according to which device is 
being used for the firing-in of the rivet then also the alignment of the catching means 
must be modified accordingly. 

It is not distinguishable in what manner could occur any clarification of Claim 8. 

From the facts as assumed no opinion regarding the novelty and inventive concept of 
the objects of Claims 8 and 9 can be provided. 
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.... This type of rivet is frequently also called a "blind rivet". EP 0 302 128 B1 shows a 
tool for the pulling or setting of blind rivets. Also with use of such a tool a preliminary 
borehole and insertion of the blind rivet are still required. 

WO 95/05255 shows a device for production of a riveted joint with pneumatically driven 
means for the firing of a rivet through the workpieces to be joined and pneumatically 
driven means for the subsequent pulling of the rivet. The means for the firing of the 
rivet in this case incorporate a conically tapering, hollow cylindrical driving-in part on the 
striking head of the rivet jacket. The rivet pin is guided through an opening in the 
striking surface of the driving-in part which is turned toward the striking head of the rivet 
in the interior of the driving-in part, and at that point is picked up by the means arranged 
to the rear of the driving-in part in the firing direction for the pulling of the rivet. The 
outlay for construction required by the arrangement of the means for the pulling of the 
rivet within the hollow cylindrical volume formed by the means for the firing of the rivet is 
considerable for such a device, especially because it requires the maintenance of low 
manufacturing tolerances with reference to the means for pulling the rivet. Also, this 
arrangement requires a large structure for the entire assembly. 

GB-A-1 ,128,442 shows a device for producing a riveted joint with means for the driving 
of a rivet having a rivet jacket and a rivet pin guided through the rivet jacket through 
workpieces to || jpined and with means for the pulling of the rivet, whereby the means 
for the driving-in of the rivet act on the rivet pin and have a firing bolt in a cylindrical part 
and a cylindrical striking member arranged between the rivet and the firing bolt, 
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which has a shoulder on which the firing bolt impacts. When during insertion into the 
device the rivet with its rivet pin is guided in insufficiently far to form contact on a 
contact strip of the striking member and/or through the manipulation of the device and 
the movements of the rivet pin connected therewith is moved away from the contact 
strip, during the driving-in process there occurs an impact of the striking member on the 
rivet pin. This frequently leads to an undesired deformation of the rivet pin and/or to 
damage of the striking member. 

DE 295 14 392 U1 shows a rivet in which the rivet jacket is stopped on the rivet pin, 
wherein especially the rivet jacket is stopped between convexities constructed between 
the rivet pin and the rivet head, and the rivet pin has a conical point on its first end 
turned toward the workpieces. With driving in of such a rivet the driving-in force is 
exerted on the rivet jacket. With the use of a such a rivet with a device of the invention, 
in which the means for the driving-in of the rivet work on the rivet pin, the rivet pin is 
forced through the rivet jacket, whereupon no riveted joint can be produced. 

The present invention therefore addresses the problem of preparing a device for 
producing a riveted joint which overcomes the drawbacks of the state of the art and 
especially which prevents the deformation of the rivet pin and/or of the striking member 
and thus provides a higher level of operational security and a longer life of the device. 
Therefore the device is to be produced at low cost and guarantees reliable operation. 
The outlay for the construction for the preparation of the means for the pulling and 
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means for the firing of the rivet is thus to be as small as possible, and especially a 
realization is to be facilitated which is of as small as possible structural dimensions. 
Also, a rivet which can be processed using this device is to be prepared for use. 

The problem is solved by the device disclosed in Claim 1 . A suitable rivet is specified in 
the following claim. Special embodiments of the invention are specified in the 
dependent claims. 

The problem is solved in that the striking member is held in the cylindrical part by a 
flexible element, especially by a first helical spring in axial contact on the rivet pin. This 
arrangement provides the advantage that the striking member already engages on the 
rivet pin when the firing bolt impacts on the striking member. Thus any damage, 
particularly bending, of the rivet pin and of the striking member is reliably prevented on 
the basis of an impacting of the striking member on the rivet pin. Furthermore then also 
a dropping of the torn-off rivet pin into the firing channel is prevented, and the device 
can be operated in any position, and particularly rivets can even be arranged facing 
vertically upward. 

Owing to the fact that the means for the driving-in or firing of the rivet act on the rivet 
pin, the means for the pulling of the rivet can advantageously engage in firing direction 
before the means for the firing of the rivet on the rivet pin. The constructive 
configuration of space allowed for the realization of the means for pulling the rivet is 
thus greater and a corresponding device of small dimensions can be easily realized. 
The firing of the rivet with acting upon the rivet pin then increases the reliability of the 
rivet joint being produced, since a certain penetration of the workpieces to be joined 
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.... This type of rivet is frequently also called a "blind rivet". EP 0 302 128 B1 shows a 
tool for the pulling or setting of blind rivets. Also with use of such a tool a preliminary 
borehole and insertion of the blind rivet are still required. 

WO 95/05255 shows a device for production of a riveted joint with pneumatically driven 
means for the firing of a rivet through the workpieces to be joined and pneumatically 
driven means for the subsequent pulling of the rivet. The means for the firing of the 
rivet in this case incorporate a conically tapering, hollow cylindrical driving-in part on the 
striking head of the rivet jacket. The rivet pin is guided through an opening in the 
striking surface of the driving-in part which is turned toward the striking head of the rivet 
in the interior of the driving-in part, and at that point is picked up by the means arranged 
to the rear of the driving-in part in the firing direction for the pulling of the rivet. The 
outlay for construction required by the arrangement of the means for the pulling of the 
rivet within the hollow cylindrical volume formed by the means for the firing of the rivet is 
considerable for such a device, especially because it requires the maintenance of low 
manufacturing tolerances with reference to the means for pulling the rivet. Also, this 
arrangement requires a large structure for the entire assembly. 

GB-A-1 ,128,442 shows a device for producing a riveted joint with means for the driving 
of a rivet having a rivet jacket and a rivet pin guided through the rivet jacket through 
workpieces to be joined and with means for the pulling of the rivet, whereby the means 
for the driving-in of the rivet act on the rivet pin and have a firing bolt in a cylindrical part 
and a cylindrical striking member arranged between the rivet and the firing bolt, 
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is guaranteed by means of the rivet pin. The means for the firing and means for the 
pulling of the rivet can be powered pneumatically, hydraulically, magnetically, 
electrically, piezoelectrically or with use of some means of explosion. 

Owing to the fact of the "interposition" of a cylindrical striking member between the firing 
bolt and the rivet the reliability of the firing process and with that the reliability of the 
riveted joint itself is heightened, the striking member can thus be made up of a first 
segment of which the diameter is adapted to the diameter of the firing channel and a 
second segment of which the smaller diameter is adapted to the diameter of the rivet 
pin, and particularly can be of approximately identical diameter up to 1.5-times the 
diameter of the rivet pin. 

The device of Claim 2 provides the advantage that the reliability of the firing process is 
even further heightened by having the centering device adapted to the for example 
trough-like or depressed shape of the end of the rivet pin which is adjacent to the 
striking member. Of particular importance, the traditionally desirable rectangular 
alignment of the rivet pin in relation to the workpieces to be joined and the 
corresponding guiding of the rivet during the firing process is guaranteed . 

The device according to Claim 3 offers the advantage that the movement of the striking 
member at the end of the firing process is smoothly suppressed by the flexible buffer 
element and especially does not impinge on the end of the preferably metallic firing 
channel. The service life of the device is thus significantly increased. The buffer 
element engages preferably on an annular shoulder at the end of the firing channel, 
which is formed by an opening in the firing channel, 
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and for example can be embodied as helical spring, disk spring or rubber or plastic 
washer. 

The device according to Claim 4 offers the advantage that the firing channel can be 
made easily accessible as a result of the two-part configuration of the firing channel 
being formed by a hollow piston and a connecting member which preferably are 
screwed together, and especially in that case the striking member can be exchanged 
when necessary. 

The device according to Claim 5 offers the advantage that not only is the guiding of the 
rivet pin during the firing and pulling process obtained through the end piece, but that 
the end piece simultaneously executes a spreading of the clamping jaws during the 
firing process and with that allows a friction-free passage of the rivet pin and if 
necessary of the striking member through the clamping jaws during the firing process. 
Any damage to the clamping jaws and potentially to the striking member is 
simultaneously and reliably prevented by the rivet pin during the firing process. Also 
the introduction of a new rivet is simplified by the spreading of the clamping jaws. The 
second flexible element can be configured as a helical spring. Alternatively to that for 
example a disk spring or a rubber or plastic washer can be used. 

The device according to Claim 6 offers the advantage that by having the piston, joining 
member and clamp sheathing connected with one another, preferably by being screwed 
together with one another, a pulling of the rivet pin by means of the stress of the 
pressure of the piston counter to the force effect of a flexible element, preferably a 
helical screw with high elasticity constant, a reliable 
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pulling of the rivet and with that a reliable production of the riveted joint are guaranteed. 
The pressure is preferably applied by using hydraulic pressure in order to generate the 
required high pressure forces. 

The device as in Claim 7 offers the advantage that the device requires only one 
auxiliary connection, in the form of a compressed air connection. The hydraulic 
pressure is generated through a pneumatic/hydraulic pressure converter. The rivet is 
fired pneumatically; the rivet is pulled off hydraulically. The entire riveting process 
including firing and pulling is controlled by a three-stage pneumatic switch element. 
The pneumatic/hydraulic pressure converter the same as the rapid evacuation valve is 
preferably mounted in a handle of the device. 

A rivet according to Claim 8 is provided for use in the device according to the invention. 
With the pyramid-shaped point of the rivet pin, for example four cutting edges are 
formed, which simplify penetration of the workpieces. By the provision of catch means 
directed toward the point of the rivet, any relative movement of the rivet in relation to the 
rivet jacket, especially during the firing process of the rivet, is reliably prevented. The 
catching means could thus for example be realized by pins projecting radially and 
arranged distributed around the periphery of the rivet pin or by truncated conical partial 
segments of the rivet pin produced by rollers and arranged in axial alignment one 
behind the other. 

Owing to the fact that the rivet jacket is connected tightly with the rivet pin, and 
preferably is extruded thereon, the rivet pin will not be moved, or at least will not be 
moved remarkably relative to the rivet jacket especially during the firing process 
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advantageous with use of the rivet in a device according to the invention, since with the 
device according to the invention the means for firing the rivet act on the rivet pin. The 
rivet pin is preferably of steel or stainless steel. The rivet jacket can likewise be of steel 
or stainless steel or alternatively of an aluminum or copper alloy. Upon deformation of 
the point, penetration of the workpieces is still possible even when using low firing 
energy. The point can be configured conical or if desired can be ogival, and especially 
the point can also have one or more cutting edges. The point angle is preferably 
configured in a range of 30 to 60°. 

The rivet as in Claim 9 offers the advantage that cooperation with the centering device 
on the striking member is specifically guaranteed by the tapering second end of the 
rivet pin. A configuration of the second end in the shape of a pyramid is 
advantageously obtained by suitable separation of a rivet pin from a rod-shaped starting 
material. 

Other advantages, features and individual points relating to the invention are disclosed 
in the dependent claims as well as in the following description with reference to the 
drawings showing one exemplary embodiment in some detail. Thus the selected 
features indicated in the claims and in the description can be protected individually in 
turn in and of themselves or in any desired combination considered as relating to the 
invention. 

Fig. 1 shows a section through the head part of the device according to the 

invention, 
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Fig. 2 shows a section through the handle of the device according to the 
invention, 

Fig. 3 shows a diagrammatic and partially cutout view of the entire device 

according to the invention, and 
Fig. 4 shows a rivet for use in the device according to the invention. 

Fig. 1 shows a section through the head part of the device according to the invention, 
which device is responsible for the firing and pulling of the rivet. The housing 1 of the 
device is represented at the right edge of the drawing, on which housing with use of a 
first packing O-ring 2 and a glass shield 24 the first cylinder 22 is screwed on by means 
of cylindrical screw 6 and supporting disks or washers 23. Likewise on the right edge of 
the drawing is represented the pneumatic cylinder 58 with the firing bolt 25 and the first 
buffer 50. Firing channel 70 extends in axial extension of firing bolt 25 and is /formed/ 
by the centering piece 45, 
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Patent Claims 

1 . Device for producing a riveted joint with means (21 , 25) for the driving-in of a 
rivet (14) having a rivet jacket (14a) and a rivet pin (14b) guided by the rivet 
jacket (14a) through workpieces to be joined and with means for the pulling of 
the rivet (14), whereby the means (21 , 25) for the driving-in of the rivet (14) act 
on the rivet pin (14b) and the means for the driving-in of the rivet (14) into a 
cylindrical part, especially into a firing channel (70), include a firing bolt (25) and 
a cylindrical striking member (21) arranged between the rivet (14) and the firing 
bolt (25), on which impacts the firing bolt (25), characterized in that the striking 
member (21) is held in the cylindrical part by a first flexible element, especially by 
a first helical spring (51), in axial contact on the rivet pin. 

2. Device as in Claim 1 , characterized in that the striking member (21) has a 
centering device for the rivet pin (14b) on its end turned toward the rivet (14). 

3. Device as in Claim 1 or 2, characterized in that at one end of the cylindrical part 
turned toward the rivet (14) is arranged a flexible buffer element (49), which 
bdWers the movement of the striking member (21) during the driving-in of tft& 
rivet <t4). 

4. Device as in one of the Claims 1 to 3, characterized in that the cylindrical part If 
formed by boreholes 
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in alignment in a piston (20) and in a joining member (18) joining with the piston 
(20). 

5. Device as in Claim 4, characterized in that the means for pulling the rivet (14) 
include a clamp sheathing (4) connected with the joining member (18), which 
surrounds the clamping jaws (3) arranged around the rivet pin (14b), and that the 
clamp sheathing (4) and the joining member (18) are guided in a guiding sleeve 
(16), in the axial end of which turned toward the rivet (14) is inserted an end 
piece (15) provided with a borehole in the center to receive the rivet pin (14b), 
which end piece spreads the clamping jaws (3) engaging on it before and during 
the driving-in under the effect of a second flexible element (7). 

6. Device as in Claim 5, characterized in that the piston (20) can be moved in a 
cylinder (22) connected with the guiding sleeve (16) during pulling of the rivet 
(14), the piston being moved counter to the driving-in direction through pressure 
application coming from the piston (20) counter to the effect of the force of a 
third flexible element (8). 

7. Device as in one of the Claims 4 to 6, characterized in that the device has a 
compressed air connection (68) and a multi-stage pneumatic switch element (59, 
60, 61), which in a first switch stage fires the firing bolt (25), in a second switch 
stage feeds the compressed air to a pneumatic/hydraulic pressure converter 
preferably mounted in a handle (71) of the device, which makes ready the 
pressure stress application of the piston (20) during pulling of the rivet, and in a 
third switch stage evacuates the pneumatic/ 
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hydraulic pressure converter by means of a rapid evacuation valve. 

8. Rivet for use in a device for producing a riveted joint with means (21 , 25) for the 
driving-in of a rivet (14) having a rivet jacket (14a) and a rivet pin (14b) guided 
through the rivet jacket (14a) through workpieces to be joined and with means for 
the pulling of the rivet (14), whereby the rivet pin (14b) is connected tightly with 
the rivet jacket (14a), characterized in that the rivet pin (14b) at its first end 
turned toward the workpieces has a pyramid-shaped point (14c) and that the 
rivet pin (14b) in the area of the rivet jacket (14a) has catching means directed 
toward the point (14c) of the rivet (14). 

9. Rivet as in Claim 8, characterized in that the rivet pin (14b) at its second end 
(14g) more distant from the workpieces is tapered and preferably is configured in 
pyramid shape. 
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Auslana^anrnddungen ftlr Fatente oder Erfinderurkunden, oder § 
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priority is claimed. 
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(Day/Month/Year Filed) 
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(Filing Date) 
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Ich bean$pruche hiermit die rnirimtsr Title 35, US-Code, § 120 
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PatentfShigkeit in Etoklang mit Title 37, Code of Federal Regulations, 
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(Application No.) 
(Aictenzeichen) 


(Application No.) 
(AJwnzeichen) 


(Filing Date) 
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(Filing Date) 
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cntsprechen, und ferner daB ich diesc eidesstaaliche Erklarung in 
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Rechtswirksamkeit der vojdiegenden Patcntanmeldung Oder cines 
aufgrund deren erteilten Patentes gefahrden kttnnea 


I hereby claim the benefit under Title 35, United States Code, § 1 10 of 
any United States applications), or § 365(c) of any PCT International 
application designating the United States, listed below and, insofar as the 
subject matter of each of the elairns of this application is not disclosed in 
the prior United States or PCT International application in the manner 
provided by the first paragraph of Title 35, United States Code, § 1 12, 
I acknowledge the duty to disclose informatioii which is material to 
pattOTtabuity as defined in Title 37, Code of Federal Regulations, § \ ,56 
which became available between the filing date of the prior application 
and the national or PCT International filing date of this application. 


(Status) (patented, pending, abandoned) 
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(Status) (patented, pending, abandoned) 
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believed to be true; and njrttaer that these statements were made with the 
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